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NATIONAL FOREWORD 

This Indian Standard (Part 1/Sec 1) which is identical with lEC 60793-1-1 (1995) 'Optical fibres — 
Part 1: Generic specification — Section 1: General' including Amendment 1 (1998) issued by the 
International Electrotechnical Commission (lEC) was adopted by the Bureau of Indian Standards on 
the recommendation of the Fibre Optics Sectional Committee and approval of the Electronics and 
Telecommunication Division Council. 

This standard applies to primary coated or buffered optical fibres for use in telecommunication equipment 
and in devices employing similar techniques and defines categories of optical fibres as well as packaging. 

The text of the lEC has been appf-oved as suitable for publication as Indian Standard without deviations. 
Certain conventions are, however, not identical to those used in Indian Standards. Attention is particularly 
drawn to the following: 

a) Wherever the words international Standard' appear referring to this standard, they should be 
read as 'Indian Standard'. 

b) Comma (,) has been used as a decimal marker while in Indian Standards, the current practice 
is to use a point (.) as the decimal marker. 

CROSS REFERENCES 

The concerned technical committee responsible for preparation of this standard has reviewed the 
provisions of the following International publications and has decided that they are acceptable for use 
in conjunction with this standard: 

lEC 793-1-2 (1995) Optical fibres — Part 1: Generic specification — Section 2: Measuring 
methods for dimensions 

lEC 793-1-3 (1995) Optica! fibres — Part 1: Generic specification — Section 3: Measuring 
methods for mechanical characteristics 

lEC 793-1-4 (1995) Optical fibres — Part 1: Generic specification — Section 4: Measuring 
methods for transmission and optical characteristics 

lEC 793-1-5 (1995) Optical fibres — Part 1: Generic specification — Section 5: Measuring 
methods for environmental characteristics 

Only the English language text of the International Standard has been retained while adopting it in this 
Indian Standard. 
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Indian Standard 
OPTICAL FIBRES 

PART 1 GENERIC SPECIFICATION 
Section 1 General 



1 Scope and object 

This section of lEC 793-1 applies to primary coated or buffered optical fibres for use in tele- 
communication equipment and in devices employing similar techniques. 

The object of this section is to define categories of optical fibres as well as packaging. 

2 Definitions 

Under consideration. 

3 Categories of optical fibres 

3.1 Class A - Multimode fibres 

Fibre categories are based on g, the refractive index profile parameter. 

The normalized index profile is expressed as: 

5(x)^1 -x^ 

where 

5{x)= m^^U^lll and 
n(0)-n(1) 

n(x) - refractive index at x. 

x=-(0^r^a) 

a 

where a - core radius. 
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Table 1 - Categories of multimode fibres 



Category 


Material 


Type 


Limits 


A1 


Glass core/glass cladding 


Graded* index fibre 


^^g<z 


A2.1 
A2.2 


Glass core/glass cladding 
Glass core/glass cladding 


Quasi step* index fibre 
Step* index fibre 


3<p< 10 
10<g<«. 


A3 


Glass core/plastic cladding 


Step* index fibre 


10<p<«> 


A4 


Plastic fibre 


* Attention is drawn to the index profile as stated in the detail specification. For some applications, g may be 
specified as a function of x. 

The fibre category is determined on the basis of the g value which best fits the normalized refractive index 
profile, falling within the category defined above. 



3.2 Class B - Single-mode fibres 

Single-mode fibres are characterized by the following parameters. 

3.2.1 Mode field diameter 
See clause 25 of lEC 793-1-4. 

3.2.2 Cut-off wavelengtt) 

The cut-off wavelength is the wavelength greater than that which the ratio between the total 
power, including launched higher order modes, and the fundamental mode power has 
decreased to less than a specified value, the modes being substantially uniformly excited. 

NOTE - By definition, the specified value Is chosen as 0.1 dB for a substantially straight 2 m length of fibre 
including one single loop of radius 140 mm. 

3.2.3 Total dispersion 

Total dispersion is the dependence of the propagation parameter on wavelength. Where the 
source has a finite line width, dispersion will result in distortion. 

Total dispersion can arise as a result of: 

- material dispersion; 

- waveguide dispersion; 

- profile dispersion. 

Polarization dispersion does not produce an appreciable effect in nominally circular fibre. 

The maximum magnitude of the total dispersion coefficient and, if applicable, the wavelength of 
zero dispersion in a particular wavelength region shall be specified in the product specification. 
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3.2.4 Categories of single-mode fibres 

The categories of single-mode fibres currently in use are given in the table below: 

Table 2 - Categories of glass core/glass clad single-mode fibres 



Category 


Description 


Zero dispersion 

wavelength 

Nominal value 

nm 


Operating 

wavelength 

Nominal value 

nm 


B1.1 

B1.2 

B2 

B3 


Dispersion unshifted 

Loss minimized 

Dispersion shifted 

Dispersion flattened 


1 310 

1 310 

1 550 

see note 3 


1 310 

1 550 

1 550 

1 310 and 1 550 



NOTES 

1 Care may be needed in splicing fibres of different types. Provisional results indicate that adequate splice 
loss and mechanical strength can be achieved when splicing different types within a single category. 

2 Fibre category B1.2 is not single-mode in the 1 310 nm region. 

3 Category 63 single-mode fibres are characterized by a low dispersion over a large wavelength range. 

3.3 Other classes of fibre 
For future consideration. 

4 Optical fibre properties 

The construction, dimensions and mechanical, optical, transmission, material and environ- 
mental properties of each type of optical fibre shall be as specified in the relevant detail 
specification. 

5 Preparation of samples 

Fibre ends shall be substantially clean, smooth and perpendicular to the fibre axis. 



6 Categories of test and measuring methods 

a) Parameter measurements. 

b) Performance measurement. 

c) Compliance tests. 

7 Paclcaging 

For handling and shipping of optical fibres the packaging device shall meet the following 
requirements: 
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1) Winding techniques shall enable the optical fibre to withstand transport and specified 
environmental conditions. 

2) The possibility of nneasuring the dimensions, transmission and optical characteristics of 
the optical fibre without removal of the fibre from the packaging device shall be indicated. 

3) Standard reel dimensions (under consideration). 

8 Applicable tests for quality conformance inspection and qualification approval 

(Under consideration.) 
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Annex A 

(informative) 

Guide for fibres for short distance links 



A.1 General 

A. 1.1 Scope 

This informative annex provides additional guidance relating to optical fibres for use in short 
distance links in communication equipment. It assists in establishing uniform requirements for 
the geometrical, optical, transmission, mechanical and environmental properties of optical 

fibres. 

A.1.2 Definition 

It is not easy to define precisely the term "short" in "short distance links", but A2, A3 and A4 
fibres are examined according to table A.1 of this standard. These fibres are being used for 
applications such as: 

- processing systems links; 

- local area networks; 

- sensors, 

as described in table A.1. 

From these applications, it has been concluded that typical distances are up to 2 km for A2 
fibres, up to 1 km for A3 fibres and up to 100 m for A4 fibres. 

NOTES 

1 Although table A.1 shows typical distances, it should be noted that the power budget and the coupling 
parameters such as core diameter and numerical aperture of the fibre may be more important than the 
attenuation or bandwidth. 

2 It is recognized that A1 and B fibres can also be used in short distance applications. 

3 It should be noted that A2 and A3 fibres are generally used in systems operating at 850 nm wavelength 
and A4 fibres at around 650 nm wavelength. 

A.1 .3 Optical fibre properties 

The constructional, dimensional and mechanical, optical, transmission, material and 
environmental properties of each type of optical fibre should be as specified in the relevant 
product specification. 



IS 15056 ( Part 1/Sec 1 ) : 2002 
lEC 60793-1-1 (1995 ) 

A.2 Measuring methods for dimensions 

The measuring methods for dimensions are given in table 1 of lEC 793-1-2 and most of them 
are applicabie to A2, A3 and A4 fibres for short distance links. 

A.3 Measuring methods for mechanical characteristics 

The measuring methods for mechanical characteristics are given in table 1 of lEC 793-1-3 and 
are applicable to A2, A3 and A4 fibres used for short distance links. 

NOTES 

1 Because of the spectaf characteristics of the plastic materials a proof test is unnecessary for A4 fibres 
but a test to ascertain the cladding integrity may be necessary. 

2 The high resolution backscattering techniques as described in method lEC 793-1-C1C of lEC 793-1-4 
may be suitable for types A2 and A3 fibres but may not be suitable for type A4 fibres. 

A.4 IVIeasuring methods for transmission and optical characteristics 

These measuring methods are given in table 1 of lEC 793-1-4 and are applicable to A2, A3 and 
A4 fibres for short distance links. 

However, the following points should be noted: 

A . 4 . 1 La unching conditions 

The reproducibility of the attenuation, baseband response and numeric aperture (NA) 
measurements of step index fibres is critical. Therefore, a well defined launching set-up 
description is necessary. Such a set-up can be achieved by using commercially available 
optical components and shall be capable of providing for spot sizes and launch NAs as given in 
table A.3. 

To obtain reproducible attenuation, baseband response and NA values, it will be necessary to 
specify: 

- spot size (percentage of fibre core diameter); 

~ launch NA (percentage of the theoretical NA of the fibre); 

- dimensions and number of turns of the mode filter or mode scrambler, where appropriate; 

- type of cladding mode stripper used, where appropriate. 

A. 4. 2 Attenuation 

The cut-back technique with modified launching conditions described in A.4.1 and table A.3 can 
give accurate results on short length fibres. However, in the case of short fibre or cable 
measurement, the contribution of measurement error cannot be ignored because short fibre or 
cable loss becomes very near to the measurement error. 
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The insertion loss method can be used where accuracy is not important. 

Typical mode scrambler characteristics are given in table A.2. 

The high resolution backscattering and techniques as described in method lEC 793-1 -CI C of 
lEC 793-1-4 may be suitable for A2 and A3 category fibres, but may not be suitable for A4 
category fibres. 

NOTES 

1 When measurement of attenuation is carried out, the conditions enumerated below shall be specified and 
reported: 

a) wavelength of source; 

b) spectral width of source; 

c) launching condition (numerical aperture and spot size); 

d) length of fibre under test. 

2 When attenuation is measured under non-steady state distribution launching conditions, it is not 
possible to obtain attenuation coefficient values since the power distribution Is length dependent. 

3 Some examples of generic launching arrangements for short distance fibres are described in figures A.1, 
A. 2 and A,3. 
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Fibre under test 



Lens 



Figure A.I - Lens system 
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Cladding mode stripper 
(if necessary) 



Figure A.2 - Launch fibre 



Mode scrambler 
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Splice Fibre under test 




Fibre under test 



Figure A.3 ~ IMode scrambler (for A4 fibre) 
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Table A.I - Example of dimensions, transmission parameters and applications 
of fibres for short distance links 





Fibre category 


A2 
(step Index fibre) 


A3 

(glass core/plastic 
cladding fibre) 


A4 
(plastic fibre) 


Core cladding diameter 


100/140 
200/240 
200/280 


200/300 
200/380 
200/230 


-/I 000 
-/750 
-/500 


Attenuation 


<10dB/km 


<10dB/km 


<40dB/100m* 


Theoretical numerica) 
aperture 


0,23 to 0.26 


0.4 


0.5 


Wavelength 


850 nm 


850 nm 


650 nm to 660 nm 


Bandwidth 

- Bandwidth 

- Referred to a length 


^10 MHz* 
1 km 


^5 MHz • 
1 km 


^10 MHz * 
100 m 


Applications 


- Processing system links (military, aeronautic, commercial and industrial) 

- Local area networks 

- Sensors 


Typical distances 


Up to 2 km 


Up to 1 km 


Up to 100 m 


* The behaviour of this parameter is not linear with the length. 



Table A.2 - Characteristics of mode scramblers 



Fibre 
diameter 

mm 


Fibre 
length 

m 


Diameter 
of cylinders 

mm 


Distance between 
the two cylinders 

mm 


Number of "8" 
shaped turns 


1,00 


20 


42 


3 


10 


0.75 


15 


35 


3 


20 


0,50 


10 


32 


2 


40 



NOTE - The launch fibre and mode scrambler should be made of fibre identical to the fibre under test. 
Furthermore, they should be overfilled, that is, the launch spot size should be greater than the fibre core 
size and the launch NA should be greater than the maximum theoretical NA of the fibre under test. 

A.4.3 Baseband response 
Under consideration. 



A.4.4 Optical continuity 

For both methods mentioned in table 1 of lEC 793-1-4 it is recommended to use the transmitted 
or radiated light power, method lEC 793-1 -C4 of lEC 793-1-4 for short length fibres. 
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A.4.5 Numerical aperture (NA) 

It is recommended to use the far field distribution method lEC 793-1 -C6 of lEC 793-1-4 with 
the modified launching conditions as outlined in A.4.1 and table A.3. 

Table A.3 - Launch conditions 





A2.2* 

(glass core/ 
glass cladding fibre) 


A3 

(glass core/ 
plastic cladding fibre) 


A4 

(plastic core/ 
plastic cladding fibre) 


Attenuation 


Spot = fibre core size 
NA = fibre max NA 
(see note 1 ) 


Spot = fibre core size 
NA = fibre max NA 
(see note 2) 


a) Full mode launch 
Spot = fibre core size 
NA = fibre max NA 
(see note 2) 

b) Equilibrium mode 
launch 

Use mode scrambler 


Baseband response 


Under consideration 


Under consideration 


Under consideration 


Numerical aperture 


Spot ^ fibre core size 

NA i fibre max NA 

Measured at 50 % peak 
normalized intensity (see 
note 3) 


Spot ^ fibre core size 

NA S: fibre max NA 

Measured at 50 % peak 
normalized intensity (see 
note 4) 


Spot « fibre core size 
(about 10% at centre of 
fibre) 

NA ^ fibre max NA 

Measured at 50 % peak 
normalized intensity (see 
note 5) 


* A2.1 requires further study. 
NOTES 

1 This launch condition can be produced by overfilling a mode filter made from 2 m of fibre identical to the 
fibre under test with appropriate cladding mode stripping and using the output from this mode filter to launch 
into the fibre under test. 

2 This launch condition can be produced in the same manner as described in note 1. However, some types 
of A3 and A4 fibre will not require cladding mode stripping for the mode filter. 

3 Optical components or an integrating sphere can be used to create this launch condition into the fibre 
under test. Cladding modes should be removed from the fibre under test. 

4 This launch condition can be produced in the same manner as described in note 3. However, some types 
of A3 and A4 fibres will not require cladding mode stripping. 

5 An integrating sphere with a pinhole aperture can be used to create this launch condition into the fibre 
under test. 
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AMENDMENT NO. 1 



Page 3 



Table 2 - Categories of glass core/glass clad single-mode fibres 



Replace the existing table by the following new table: 



Category 


Description 


Zero dispersion 

wavelength 
Nominal value 

nm 


Operating 

wavelength 

Nominal value 

nm 


B1.1 


Dispersion unshifted 


1 310 


1 310 


B1.2 


Loss minimized 


1 310 


1 550 


B2 


Dispersion shifted 


1 550 


1 550 


83 


Dispersion flattened 


See note 3 


1 310 and 1 550 


B4 


Non zero dispersion 


See note 4 


1 550 



Add the following note after table 2: 

NOTE 4 - Category B4 single-mode fibres are characterized by a chromatic dispersion. D^m ^ \0(X^ <. D^^^ for 

Amin < A ^ Arnax- Values for A^jn, K^, Dmin. Dmax are under consideration but may be specified to meet the requirements of a 

WDM system provided 0.1 <. D^,^ <. \d{}.\ <. O^ax ^ ^.0 psfnmMm and 1 530 nm ^ Amm ^ A 5 A^.x^ 1 565 nm, D^jn 

does not necessarily occur at k^^^^, and Omaxdoes not necessarily occur at A^.x- 

The sign of D(A) does not change over the wavelength range Amin to A^nax ^or a given fibre. However, the sign may 
change from one fibre to another in a system. Positive and negative dispersion are equally effective at suppressing 
the four-wave mixing non-linearity. The selection of a fibre with a particular dispersion sign should be made with 
knowledge of the application related aspects discussed In ITU-T Recommendation G.663^). Dispersion uniformity is 
under consideration, but should be consistent with the functioning of the system. 



1) ITU-T G.663:1996. Application related aspects of optical fibre amplifier devices and sut)systems. 
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